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(57) Abstract: Prostaglandin derivatives represented 
by the general formula (I), phaimaceutically acceptable 
salts thenar, or hydrates of the salts: (1) wherein X 
is halogeno of a ov ^ configuration; Y is ethylene, 
vinylene, or ethynylene; R* is C3.10 cycloalkyl which 
may be substituted wiili a linear or branched Ci^ alkyi 
group, or C4-13 cycloalkylalkyl; is hydrogen or CD-R''; 
R- is hydrogen, linear or branched C1.4 alkyl, or linear 
or branched C2-4 alkenyl; n is an integer of 1 to 4; and 
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(1) i^m^<D:^m Cv^— ^;P-:t:/-:t-;^f-^y^ • >;rSXh'J- ( 
J. Org. Ch em. ) , MS 3m. ^5 5 9 (1 9 8 8^) ] fCct 
0^^©!^ (II) (^ib^#I(C, it (I I I) ^Tzit^ (III') TS^^n^ 

it^mo. 8-2. o^s<£r-7 8-3 o'CTTOii?^^ (^«Jx.^i^ ^>-tf>. 

yiS.E) 4«T-RJ55^-&SJ:tfCJ:03i*J:#SWtCi5; (IV) <Dit^<^^m^. d 
ilT-. Y;&«X5^U'>SSy5:Ht*XU'>S©<b^il^ (fip-^. Y*iY' TftS^t^i^ 
) (III') (Dit^<igot:m\^\ -7 8~0'CT, Y^^Xf^:^^^ 

S<^<fc^i^S:t#'5JC:«iC (I I I) <Dit'^m^m^\ 0~3 0t:TSl5$-&^. 

(2) ^ (IV) (Dit'^m^^ (V) T^$nS{b^tll~6^«i:i£^StIJc&C 

it>;^;i':!j^r:h'j;i/, «{b^>y'r;i'. HUx5';i/5j^7>;:j:i:) 0. 0 5-2 

, 7K^il:h'J7xx;i.;^X, 7K^^b>^:/^;PXX, 7K^{t>^:7xx;i';^x^ct*) 
l~5^M<£fflV\ Wil^iS^ mx\t. '^>-fe'>, h;Px>. :^->l^>. n-^ 
^■y-X n-^>i57X 7-th>7i<J:) 4", - 7 8 - 1 0 0*C-??Jg:f&$-&^ d t 

iccto, ^ (VI) (Dit^m^n^o Ji^tCckoTttits (^ai^ti, h'j 

, Wa^^ m7.\t. ^>-tf>, h;UX>. ^v'l/>. n-^=^lJ->, n--^> 
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a) (*fc«^ (Xa* ) ) mt^m^^ ^tz^ (I X) <DRt>K>izm^:ff7.^ 
^ft:^-^ii:^:it\z^K>^ (XI) (t;^c«it (x i' ) ) oit-^m^m^^iti)^ 

(6) ^ (Xa) (^rz\t^ (Xa' ) ) <D{b'&^^^:7 >j/'fb7K^^^ tTUe^^-^ 
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(7) ^ (I a) da') (D^^i^^^)ymmmm. h«jx-m®f 

i^w,(ommn:^'ii^m'^mi^iz. (->^v^h^, ^^y'f'i^m 
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j:oiss8) , u/t— fe*i I (z^^-T^m, zr^mm^fomm) , usj^t^pt^-t^ 
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it^m <7>tt(cj^:s DTMiis^-rn^^ J; </^7(»^\ ji^(ismo o . i ~ 2 o fga« 

gUTafeS. ^SJsSm^ti. 2 5~5 0'C. Jf*b<«3 0~4 O^CT^^. 

(I a) (^fefiiC da' ) ) (Dit^m^. i^S^fflV^ji^llDTk^ 

, (lb) (s?tttic db' ) ) ^r^sdchfeT^s. ciTffli^ e.n5« 

Sfe. is; (X I) (Sfefi^ (XI')) (D{t^m^±.%^ (6) <h|W|<lli::I{i<S 
^T'SCiilCliO^^^tC^^PGIglSfli:, ^ (I b) (^fcfii: (I b' ) ) 
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tC^t)5iC (I c) (S^cttjS (I c' ) ) ©PG^^^?r#?>. 

(9) (I c) (^tzit^ (I c' ) ) ©fk-&t;<&±fB (7) trnmizmTk^ 
^■r^ctiCcto^^BjtC'^^DS^ (Id) (Sfcfis: (Id' ) ) (Dpcmm 
mm^^ri^o ^rzs ^ nh) (^rz\t^ d b* ) ) ^fflv^±ie (s) tm 
mizvTm<tr^:itizj:^x^^^m^zmt>^^ (i d) (Sfcfi^c (id* 

fi^. am'^OS (O) P=l(Dt^« 
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\m7i<i^mmm> %m. mmm. mmmmz^mmmizmmiyrmmr^mmm 

zm^ (mti-f±)U) T, mm<D^^m$>^^^^itmm^^m\f^^ii&mz^mmz 

:^mm^t:Ln^(D^miz^-Dxu/v<bmv^^ti^h<DXiiu\^\ 

ami i±mp^^-^izj:^mmmmm] 
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m^tl=.'^'i1f)U4m (#:S2. 0kg~3. 5 kg) ) ^ l^-fD^-i^iZ 

Anfco mm^^mimm^<i^um^i^^'^3mm^x\ ^m!^<Dnmit\^y'^ 
msmm Mb^i^i e ' i o OMg/t»-;ns#s^ 
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9 -x^^v- 9 3 -^OD- 1 6. 17. 18, 19, 20-^>:5'/;U- 
l Z-lyi;u^^i^}V-2, 2. 3. 3, 13. 1 4 -^^^^•y-v't Kd- 6 -9^ 
T-PGF 1 o 
ab^#ii 6) 

(1) (3S) -3- U e X t-'^^)WJ:f^^)Vi^u^i^) - Z--^^u^^ 
->;i/7'P/t-l — r> (6. 5 8 g) ^ h;PX>8 Om n::^^gL, 0*CTn- 

(3. OM. ^+-y->?g^, 8. Omi) ^liax. [wiiag|-z?30 
5i-rBlJti^b7to c(o^?i^^cot:Ti^x5=•;^y;^$-<^7A^'P'J H (o. 9 5m, 

^^-^ymm. 2 9. Oml) ^SpA, ^taST3 0 5i-rBmi4iL;t. C©?gJ«tC 
^ax- (4R) -2- (N. N-v'X^^jUJSy) ^9^>lU-4- (tert-:/ 
^;i'V^5^;i/v'P^v') >'i^P^>h- 2 -X>- (0. 2 5 M, h;!/ 
X>^?g. 8 0. Oml) SriO^, 1 S^Falttl^Lito Sf&^*'\+-y-> (19 
Oml) -taftllg{b7>^x^^A7ic^j^ (19 0ml) -i^i!*^^ (3M, 5 

6ml) <Du^m\zm.WhUifiibn!iz.rz^. mmm^^mv. fiSfosw/Ki^t^ ( 
5 0ml) X'm.^\^tz, n^ritz^mm^mymm.^i^^iy^L.-(:^m. 
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-5^;P= 10:1) T'WmiyX (3 R. 4 R) - 2 ->5^1/>- 3 - [ (3 S) 
-3- (t e r t -zf^Jli^^^Jl^iya^iy) - 3 -i^i7 a^^iy)[^-fui/i- 1 
— r-;i/] -4- ( t e r t -:/5^;i/>'^^;Wvo+'» '>^p'^>:$'>- i - 
^> (7. 9 2 g) 

'H-NMR(CDCl3 . 200MHz)jppin;0. 07, 0.08. 0. 12(3s, 12H),0.88(s, I8H), 0.92-1. 92( 
m, 1 IH) . 2. 32 (dd, J=l 7. 8, 7. 4Hz, IH). 2. 71 (dd, J=17. 8, 6. 5Hz, IH) . 3. 48-3. 58 (m, IH) , 
4. 1 1 (dd, 1=6. 2, 1 . 4Hz. IH) . 4. 20-4. 32 (m. IH) . 5. 55 (d. J=2. 6Hz. IH) . 6. 1 3 (d. J=3. OHz 
,1H) 

IR(neat);2930. 2850, 1735, 1640, 1470, 1380. 1255, 830. 770cin-' 

(2) ±12 (1) -e#fc<t-&tl (2. 6 3g) *Dcfc0^4-^;i.A-/h- 1 

> (4. 6 3g, 9. S%=¥>^U>mm) (^h;Px> (6ml) Jgr^^MT'S 

^r'>- 16.17.18,19.2 0-^>^ 1 5 - P^+v'^P- 2 , 2. 

3, 3, 1 3. 1 4-^=1r1t5^t h*a-6-^7-PGE 1 11. 15-b*7.(t 
e r t -y5";i'v?^5"JU->U;i' X— r;i/) (1. 5 2 s) ^%rc. 
' H-NMR(CDCl3 , 300MHz) «ppni;0. 08 (s. 3H), 0. 09 (s. 3H). 0. 10 (s. 3H) . 0. 13(s. 3H) , 0. 

82-1. 92 (m, 1 IH) . 0. 89 (s. 9H) . 0. 90(s, 9H) , 2. 02 (t, J=2. 6Hz, IH) . 2. 1 7-2. 55 (m. 4H) , 2 
. 67-2. 81 (m, IH) , 2. 71 (t. J=7. 2Hz. 2H) ,2.91 (d, J=5. 9Hz, IH) , 3. 08-3. 19(in, IH). 4. 09 
(dd, J=6. 2, 1. 7Hz, IH) , 4. 30-4. 39 (m, III) 

IR(neat) :3312, 2929. 2856. 1750. 1472. 1463. 1451. 1362, 1252. 1105. 1064, 1006. 940 
. 898,837.778. 669, 637cin-' 

(3) BHT (2. d-i^-ten-y^^JV-p-i^WZ-M (1. 1 3 g) <D 
hJUX> (6. 3ml) ^SElCTK^'fbv'-l' V:/5^;l'7JUSX'i7A (0. 9M^^^ 

Drymm, 5. 2m n ^-7 8t:T-?iSTL. -iox:i^imr^mwi^fto z.(d 

Kmm\Z. ±|H (2) (1. 2 0g) (Dh)VJLy (2 1. 3ml) 
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^ - mmmu ; n -^^--t^-> : mmjL^}v= 2 o : i ~ 5 : i ) -^mmh. 

2-x*;i'3J^=\r->- 1 6. 17, 18. 19, 2 0-^>^/JV-15-'y^a 
^+'>;i'-2. 2, 3, 3, 13, 1 Hn-6-5^7-PGF 1 

a 11. 1 (t e r t-:/^;i'v;^^;i''>'j;U X-T-;U) OSOm 

g) *5cttX2-x;?7;i/7j^^->- 1 6, 17, 18. 19, 20-^>^y}U-l 
Z-zyi^U^^zy)V-2. 2, 3, 3, 13. 1 4 -'\^-y-5='b H O - 6 -g^T 
-PGF10 11, 1 5 - fx ( t e r t -y5^;UvpC5^;i/'>U;U x-^;u) 
(3 8mg) 

2-x;<7;i/7j^+->- 1 6. 17, 18. 19. 2 J ^-'yi; 

0^^'>J|/-2, 2. 3. 3. 13, 1 4-'\^-tJ-xt h'D-6-5^7-PGF 
la 11. 15-t*X(tert -:/5^;i'>'pi5F;i/>'U;i/ X-x;U) 

' H-NMR(CDCl3 , 300MHz) «ppin;0. 08 (s. 3H), 0. 09 (s. 3H). 0. 10 (s, 6H), 0. 80-2. 18(m. 1 
4H) . 0. 88 (s. 9H) , 0. 90 (s. 9H) , 2. 03 (t. J=2. 6Hz. IH) . 2. 46-2. 61 (m. 2H) . 2. 51 (dt . J=2. 
6, 7. 5Hz, 2H) , 2. 66-2. 92 (m, 4H) . 4. 08(dd. J=6. 2, 1. 7Hz, IH) , 4. 17-4. 32 (m. 2H) 

IRCneaO :3468. 3313, 2929. 2856. 2232, 2120, 1472, 1463, 1451, 1388, 1362, 1338. 125 
3, 1 101, 1062. 1006, 964, 898, 837, 778, 668. 637cr ' 

2-'Ttl)V-^^>--\ 17, 18, 19, 2 0 -^>^yjU- 1 5 - vd7 
U^^i^)V-2, 2. 3. 3, 13. 1 4-^:^^1t7^t Hd-6-5"T-PGF 

liS 11. i5-t*;^(tert -:/^;u>'^^;i/->'j;i/ x-x;i/) 

' H-NMR(CDCl3 . 300MHz) «ppin:0. 07 (s. 3H). 0. 08 (s. 6H). 0. 1 1 (s. 3H), 0. 76-2. 07 (m, 1 
4H) , 0. 88 (s, 9H) , 0. 90 (s. 9H) , 2. 05 (t, 1=2. 6Hz. IH) , 2. 34 (ddd, J=10. 7, 6. 4, 1 . 7Hz, IH 
), 2. 41-2. 59 (in, 4H) , 2. 71-2. 79 (id, 2H) , 3. 05 (dd. J=l 3. 4, 4. 3Hz, IH) . 4. 03-4. 28 (m, 2H 
),4.08(dd, 1=6.1,1. 7HZ.1H) 

IR(neal) :3436, 3313, 2929, 2856. 2234, 2121. 1472, 1463, 1451, 1388, 1362, 1338, 125 
2, 1 101, 1066, 1006. 898, 837, 777. 669. 637cin- ' 

(4) 7)VziymM'r. ±12 (3) T#75: 2 -t^J^JI/jJ^^ 1 6 . 17. 1 
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8, 19. 2 0 -^>^/;P- 1 5 ->'^D^+x;l'- 2, 2, 3, 3. 13, 
1 4-'\+tl-5='t: Hp-6-5^7-PGF 1 a 11. 1 5 - t'X ( t e r t -Z?' 

5^;p-:^;>t5^;u->'j;i' x-x;u) (9 2 5mg) 0fcr'j>?> (i6mi) mmz 

. 0'CT"P^^'>;^;i'd>-;Pi7DU H (O. 2 5 3ml) S-jiJD^, M(CT3. 5 
mfmnVfto c:0^^txh7-n-y5^;i/T>^:-'j7i»i5?0U K (3. 64 
g) feJ:l/h;i/X> (16ml) $j!lD;i, 4 St^T-^itJ^^L^c, ZLtHZTi^^^ 

n -^^^.-^y Pi?X5";W= 2 0:1) TMML. 9 -"f^^'y- 9 j3 
2 -t'j^JI'zJ^+v- 1 6, 17, 18, 19, 2 0 -^>i$' /;|/- 1 
5 -->i?D^^'>;U- 2. 2, 3. 3, 13. 1 4-^+-t^5rt Hd- 6 
-PGFla 11. 1 5-t*X (t e r t-:^5^;U>';^^;i^>'U;i' X— 5^;!/) 
(8 5 0mg) ^ntz. 

' H-NMR(CDC1, , 300MHz) Jppm; 0. 07 (s. 3H) , 0. 08 (s. 3H) , 0. 09 (s. 3H) . 0. 1 1 (s. 3H) , 0. 
78-1 . 90 (m, IIH) , 0. 88 (s, 9H) , 0. 90 (s, 9H) , 2. 03 (t , J=2. 6Hz, I H) , 2. 11 -2. 37 (m, 3H) . 2 
. 50(dt, J=2. 6, 7. 2Hz. 2H), 2. 57(ddd, J=9. 3, 5. 4, 1. 6Hz, IH), 2. 74(1, J=7. 2Hz, 2H). 2. 
87 (d. J=5. 4Hz. 2H) . 4. 09 (dd. J=6. 1.1. 6Hz. IH) . 4. 13-4. 33 (m. 2H) 

IR(neat) :3313, 2953. 2929, 2856, 2234. 2121. 1472. 1463, 1451, 1387, 1362, 1339, 12 
81, 1253, 1155, 1101, 1006, 962, 927. 898, 837. 778. 668, 638cid- ' 

(5) T)\^^ym.my. ±12 (4) i^ntcit^m (8 4 0mg) ©T^h^xbK 

uyyy (28. 8ml) mWL\Z. - 7 8X:-Cn-ZfT)l^^JT0 2^ (1. 5 9 M- 

, ^^D-ymm. o. esmi) <&jida. mmmx^i. smmmwiytz. ^jis^m 

jgjsjcac 2umm7i<imm\zTmm^tbmmx^)mtiiLrzo ^mm^mm 

, nhnrzm^^y'jtif)itiyA^u-7hc^yy^- (mmmm-. n-^^■*)' 
y :mmx^)i'=i 0:1-^1:2) :X'mmy. 9 -x^=^->- 9 j8 - ^7 p p - 
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16, 17. 18. 19. 2 o-^>i5'y;u- 1 5 -->^n^+->;i^- 2. 2, 

3. 3, 13, 1 4-^+1i-7^t HD-e-^^T-PGF 1 a 11. 1 5 - 1:;^ 
( t e r t -y5^JP>'^^;i/v';;i' JL-^^M (7 2 Smg) ^^zo 
' H-NMR (CDC 1,. 300MHz) «ppin:0. 08 (s, 3H). 0. 09 (2s, 6H), 0. 11 (s. 3H), 0. 74-1. 92 (m, 

12©, 0. 88 (S.9H).0. 90 (s,9H), 2. 13-2.36(01. 3H), 2. 55(ddd. 1=9. 1.5.2, 1.6Hz, 1H).2 

. 59-2. 83 (m. 4H) , 2. 88 (d. J=5. 4Hz, 2H) , 4. 05-4. 32 (m, 2H) , 4. 09 (dd. J=6. 3, 1 . 6Hz, IH) 
IR(neat) :3400, 2929, 2856, 2241. 1691, 1472, 1464, 1451. 1411. 1385. 1362. 1279, 12 

55, 1156. 1087. 1006, 962, 898, 837. 778, 670, 590. 504cDi- ' 
(6) ±fB (5) -cmzit-^m (7 2 0mg) (D^^)\.7)ln-)l (2 2. 8m 

1) mmz. muT-mm^ (o. i i4mi) ^m^. 4mmm.i^Lrzo s^&fg 
h^yy^- (mmmm; ^^y-Ji^=2o : d x^^mv. m 

Hit-tm (3 1 2mg) ^mz 

' H-NMR(CDCl3 , 300MHz) appin:0. 84-1. 90 (m. 1 IH) , 2. 20-2. 44 (m. 3H). 2. 59-3. 50 (m. 8 
H) . 2. 90 (dd. J = l 3. 5. 5. OHz, IH) , 2. 97 (dd, J=l 3.6,5. 5Hz, IH) , 4. 07-4. 23 (m. 2H) , 4. 35 
-4.45(in, IH) 

IR(neal) :3368, 2928. 2853, 2624, 2239, 1696. 1450, 1417. 1278, 1156, 1082. 1005, 893 
,828, 795,755,592cr' 
in.p. 77-78*C 

9 -y'^^^i^- 9 J8 -^DP- 2 -y'tlJl^-^zy- 16,17.18.19.20 
-^>^y}U- 1 5 -->^n'\^-»U-2, 2.3,3,13,1 4 -'N^^ifT^t Ha 
-6-5^7-PGFla (-fl:^i^l2) 

mmmi (4) rmzit^^ n i2mg) ^^^v^. mmmi (6) tmn&^ 
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' H-NMR (CDC 1 3 , 3 OOMHz) « ppm ; 0 . 8 2 -2 . 9 8 (m, 1 6H) , 2 . 0 5 ( t . J = 2 . 6Hz . 1 H) , 2 . 5 1 (d t , 
J=2.6,7.2Hz, 2H), 2. 61 (ddd, J = IO. 1, 6. 6. 1. 9Hz, IH), 2. 76(1, J=7. 2Hz.2H), 2.87( 
dd. J=l 3. 8. 5. OHz, IH) . 2. 93 (dd. J=l 3. 8. 5. IHz. IH) . 4. 07-4. 25 (in. 2H) . 4. 34-4. 45 (m. 
IH) 

IR(neat) : 3368, 3304, 2926, 2852. 2236, 2118, 1450, 1384, 1284, 1228, 1153, 1083, 100 
8, 893, 832. 641cr' 

9 -7^:t4^v- 9 /3 -^70 0- 2, 1 6, 1 7, 1 8, 1 9, 2 0-^^-^/ 
1 5 - v^'P^+v;U- 3, 3, 4. 4, 13, 1 4 -^+itxt: H P- 6 
-^T-PGF 1 a (^t-^mi4) 

(1) mmmi (2) tc*</iT4-pi;u*:/h-i-y5">0f^t)O{c. a-^ 

1 -7'atr>*fflt\ mmmi (2) tmnmzmmizvT. 2-x 

:fy)V^=^>^-2. 16. 17, 18. 19. 2 

^vJlz-a, 3, 4. 4, 13, 1 4-^^+>-7^t: Kd- 6 -5^T-PGE 1 

11, i5-if;^(tert -y5^;^>?^^;^v''J;^ x-xJi') 

' H-NMR (CDClj , 300MHz) ippm; 0. 08 (s. 3H) , 0. 09 (s, 3H) , 0. 10 (s, 3H) ,0.13 (s, 3H) . 0. 
80-1. 90 (m, IIH), 0. 89 (s, 9H), 0. 90 (s. 9H), 2. 24 (dd, J = 18.0, 6.4Hz, IH), 2. 25 (t, J=2. 
6Hz, IH) . 2. 50-2. 60 (m, IH) . 2. 73 (ddd, J=18. 0, 6. 3. 1 . OHz, IH) , 2. 99 (dd. J = 13. 7, 7. 2H 
z, IH) , 3. 08 (dd, J=13. 7, 5. IHz. IH) , 3. 08-3. 16 (m, IH) , 3. 27 (d, J=2. 6Hz, 2H) , 4. 08 (dd 
, J=6.4, 1.7Hz, I H), 4. 32-4. 40 (m, IH) 

IR(neat) :331I, 2929, 2856, 2236, 1750, 1472, 1386, 1362, 1253, 1106, 1065, 1006. 940 
. 898.837.778.669cin-' 

(2) ±SB (1) Tf#fc{b^tjS:fflt\ mmmi <3) tmnffjizmmizi^T, 

2-x;t7;L'7H+->-2, 16. 17. 18. 19. 2 0 -'s+lty 1 5 - v 
^U^:ii^'>)l-3, 3, 4, 4. 13, 1 4-'\^-y-xt Kp-6 -f^T-PG 
Fla 11. 1 5 - tiT. ( t e r t -y5^;Ui/^5^JUxU;U X— x;!/) cfe^ 
Zf^2 - 7-' tl)\^^s^zy- 2, 16, 17, 18, 19, 2 0 -^++^y 1 5 - 
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i/^a^^iyjl^- 3, 3, 4, 4. 13. 1 4-^+itxt Fd- 6 -f^y-P 
GFl/3 11. 1 S-h'T. (t e r t-y^^jl/v^^JWv-'JJU X-7^;i^) ^ 

2-7';tf;wjj?^>'-2. 16. 17. 18. 19. 2 0 ;U- 1 5 - 

->^0^4^->JU- 3, 3. 4, 4. 13, 1 4-^+1i-xt Hd- 6 -5^Z-P 
GFla 11, 1 5-\iX (t e T t -Zf^)Vi^;<^)V>'^))l' X— 

' H-NMR(CDCl3 . 300MHz) {ppm: 0. 08 (s. 3H) , 0. 09 (s, 3H) . 0. 1 1 (s. 6H) , 0. 82-1 . 90 (m. 1 
2H) , 0. 89 (s, 9H) , 0. 90 (s. 9H) , 2. 02-2. 1 6 (oi. 2H) , 2. 23 (t , J=2. 6Hz, IH) , 2. 59-2. 63 (m. 
2H) , 2. 98 (d. J=7. 8Hz, 2H) , 3. 23-3. 37 (m. 2H) . 4. 07 (dd, J =6. 3. 1 . 8Hz. IH) , 4. 20-4. 33 ( 
m. 2H) 

IR(neal) :3468, 3313. 2929, 2856, 2232. 1472, 1451. 1388. 1362. 1338, 1253. 1101, 106 
2, 1005. 926. 898, 837. 777. 668. 634cin- ' 

2-x;<j;pjH+i^- 2, 16. 17. 18, 19, 2 0 -'s+tf-yju- 1 5 
{7a^^i^}\^- 3, 3, 4, 4, 13, 1 4-'\:^^1^-xt Hp- 6 
Fli3 11, 1 5-fX (t e r t X-5^;P) 

' H-NMR(CDCl3 , 300MHz) «ppin;0. 07 (s. 3H) . 0. 08 (s. 6H) . 0. 12 (s, 3H) , 0. 78-2. 12 (m, 1 
3H) , 0. 88(s, 9H) , 0. 90 (s, 9H) . 1 . 97 (t, J=6. 6Hz. 2H) . 2. 27 (t, J=2. OHz, IH) . 2. 37 (ddd, 
J=9. 6, 6. 1, 1 . 5Hz, IH) . 2. 68 (dd, J=13. 4, 9. 7Hz. IH) . 3. 1 6 (dd. J=13. 4, 4. 5Hz. IH) . 3. 2 
2-3. 39 (m. 2H) , 4. 02-4. 29 (m, 2H) , 4. 08 (dd, J=6. 2. 1 . 5Hz. IH) 

IR(neat) :3400, 3313. 2929, 2856, 2233, 1472, 1463, 1451, 1386, 1362, 1338, 1252, 110 
1, 1066, 1006, 898. 837, 777, 669, 636cr ' 

(3) ±bB (2) 2-7=:^;P5l^=¥'>-2, 16, 17, 18. 19. 2 

0-^+1i-/)U- 1 5 -vi'P'N^v;!/- 3. 3. 4. 4. 13. 14-'\^-y- 
xt HO- 6 -• 1 a 11. 1 5 - tT. ( t e r t -:^5^;i'>'^5' 

ji/vu;!/ x-T-jp) mmmi (4) tmmmzmmzi^x. 9-^^ 

^i^- Q 0 -i7na- 2, 16, 17, 18. 19, 20- 
5-iyi7a^^i^)l- 3, 3, 4. 4. 13, 14-^^+»-5='t 
HD-6-5^7-PGF 1 a 11, 1 5 - f7> ( t e r t -7'5^;Ui^^^Jl'-> 
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' H-NMR(CDC1, . 300MHz) «DPm: 0. 08(2s, 6H) , 0. 09 (s, 3H) . 0. 1 2 (s, 3H) . 0. 82-1 . 90 (m, 
1 IH) . 0. 88 (s. 9H) , 0. 90 (s. 9H) . 2. 14-2. 29 On, 2H) , 2. 26 (t , J=2. 6Hz. IH) . 2. 31-2. 43(in 
, IH) , 2. 56(ddd, 1=8. 8, 4. 9. 1. 7Hz. IH), 2. 95 (dd, J=13. 6. 6. IHz, IH) , 3. 02 (dd, J=13. 6 
. 5. 8Hz. IB), 3. 31 (d, J=2. 6Hz, 2H),4. 08 (dd, J=6. 2. 1. 7Hz. IH). 4. 12-4. 32 (m, 2H) 

IR(neat) :3313. 2952. 2929. 2856. 2234. 1472. 1464. 1451. 1408. 1389. 1362. 1253. 110 
0. 1006. 962, 927, 898. 837, 778, 668, 637cin- ' 

(4) jiiB (3) x-mzit'^i^^m^^K mm^'ii (s) tmmmzmizvx. 

9 -x^^->- 9 /3 -^DP- 2, 16. 17. 18, 19. 

- 1 5-iy^n^^i^)U-3, 3, 4, 4, 13, 1 4 t H □ - 6 - 

^'T-PGFla 11, 1 5-t'7. (t e r t -y5'JPv;<5^;i/i>U;L' X- 

^;u) ^mtz, 

' H-NMR(CDC1 J, 300MHz) Jppni:0. 08 (s, 3H). 0. 09 (2s, 6H) , 0. 12 (s, 3H), 0. 76-1. 91 (m, 
1 2H) . 0. 88 (s. 9H) . 0. 91 (s, 9H) , 2. 1 4-2. 40 (m. 3H) , 2. 54 (ddd. J=9. 1 . 5. 0, 1 . 5Hz, IH) . 2 
. 96 (dd, J=13. 6, 5. 8Hz. IH) . 3. 04 (dd, 1=13. 6, 5. 4Hz, IH) . 3. 37-3. 51 (m. 2H) . 4. 01-4. 3 
3 (n, 2H) , 4. 09 (dd, J=6. 3, 1 . 5Hz, IH) 

IR(neaO :2929, 2856, 2240, 1692, 1472. 1451. 1409. 1362, 1279, 1256, 1100, 1006, 962 
.898.837. 778.670.602cin-' 

(5) ±12 (4) Ti#fc^k^t>^fflt/^ mmmi (6) tmmmzwim^zi^x. 

' H-NMR(CDCl3 , 300MHz) dppin;0. 93-1. 92 (m. 1 IH) , 2. 22-2. 46 (m, 3H) . 2. 67-2. 81 (m, 1 
H) . 2. 87-3. 58 (m. 3H) , 2. 93 (dd. J=13. 8. 4. 8Hz, IH) , 3. 1 5 (dd, 1=13. 8, 5. 4Hz, IH) . 3. 44 
(s. 2H) . 4. 09-4. 25 (m. 2H) . 4. 34-4. 47 (m. IH) 

IR(KBr) : 3402, 2929. 2854, 2239, 1694. 1576, 1451, 1380. 1275. 1162, 1083, 1007, 894. 
880, 782. m. 666, 588. 499, 471cr ' 

mmm4 

1 a-7j>^- 9 -5^^+->- 9 i3-^PD- 1 6. 17. 18, 19. 20- 
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'^>^y;U- 1 5 ->'^P^+v;l'- 1 a, la, 2, 2. 13. 
T^h Hd- 6 -^7-Y>G7 1 a ^5^;i/X7.x;i' ab'&t) 1 9) 

(1) ll]6S««Ji (2) \ziih^x. 4-^;U;<77'h- 1 -:/5=->®f^fc0{w. 5- 
^;u;^3:;^l>- 1 -'^>5^>^ffl^\ m&mi (2) t*SI6*jn|tllifc:bT, la 

1 a-x:)!j;Uj)?^^->- 1 6. 17. 18. 19. 2 0-^>^y;U-l 

5- Vi^D^:^^-^;!/- 1 a, la. 2. 2, 13, 1 4 -'N^^-y-T^t H P- 6 - 

5^7-PGEi 11. 1 5-1;;^ ( t e r t -:/5";p>^^^;uvu;i/ X-x 

' H-NMR(CDCl3 . 300MHz) (!ppni;0. 08 (s, 3H). 0. 09 (s, 3H). 0. 10 (s. 3H). 0. 13(s, 3H) . 0. 
80-1 . 92 (m. 1 3H) . 0. 89 (s. 9H) , 0. 90 (s, 9H) . 1 . 96 (t , J-2. 6Hz, IH) . 2. 23 (dd, J = l 8. 0. 5. 
8Hz, IH). 2. 31 (dt, J=2. 6, 7. GHz, 2H), 2. 43-2. 52(in, IH), 2. 64(t, J=7. 2Hz, 2H). 2. 71 (d 
d, J=18. 0, 7. 3Hz. IH) . 2. 81-2. 94 On, 2H) . 3. 10-3. 20 (m. IH) . 4. 08 (dd, J=6. 3. 1 . 6Hz. IH 
),4.30-4.39(ni. IH) 

IR(neat) :3314. 2929, 2856, 2236, 1751, 1472, 1463, 1451, 1386, 1362. 1253, 1106, 106 
5, 1006. 940. 898. 837, 778, 669. 634cr ' 

(2) ±iB (1) -^mcit^m^m^^^ mmm\ o) t.^nmz.mm\z\^x. 

1 a-5j^^:- 1 a-^:^j;U7j^^^^S>- 1 6, 17, 18, 19, 2 0-'^>5'/;U 
- 1 5 -v'^o^+v-;!/- 1 a, la, 2, 2, 13, 1 4 -^^•tJ'T'fc: F n - 

6- 5^T-PGFla 11, 1 5 - t*7. ( t e r t -:/5^;i'v;<9^;i.->U;i^ 
X-T-;!') ^J;tXl a-*^:- 1 a 1 6, 17, 18, 19, 

2 0 1 5 - 1 a, la, 2, 2, 13, 14- 
^=^=-1i-xh KD- 6-5^7- PGF 1 /3 11, 1 5 - ( t e r t 

1 a-if;^r- 1 a-x;??;!/^^:^^!^- 1 6, 17. 18. 19. 20-^>^/ 
;U- 1 5 -v'^D^+->;U- 1 a. la. 2. 2. 13, 1 4 -'v^lJ-xt K □ 
-6-5^7-PGFla 11, 1 5 - tT;^ ( t e r t -^5^;P>?^^;i/->U;U 

X-7^J|/ 

' H-NMR(CDCl3 , 300MHz) Sppm; 0. 08 (s, 3H) , 0. 09 (s, 3H) , 0. 1 1 (s, 6H) , 0. 78-1 . 91 (m, 1 
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4H) , 0. 89 (s, 9H) , 0. 90 (s, 9H) , 1 . 93-2. 18 (m, 2H) , 1 . 96(t. 1=2. 6Hz, IH) . 2. 33 (d t , J=2. 
6. 6. 9Hz, 2H) . 2. 50-2. 6 Km, 2H) , 2. 68 (t. J=7. IHz, 2H) . 2. 81 (d. J=7. 6Hz. 2H) . 4. 08 (dd 
. J=6. 2. 1 . 6Hz. IH) . 4. 20-4. 33 (m. 2H) 

IR(neat) :3468. 3313, 2929, 2855, 2232, 1472, 1451, 1388, 1362, 1338, 1252, 1101, 106 
2, 1005. 918, 898, 837, 777, 668. 633cin- ' 

1. a-Jf:^:- 1 a-x:^j;l'3j^+>'- 1 6, 17. 18, 19, 20-^>^y^)l^ 
- 1 5 -v^OA+S^Jl/- 1 a, la, 2. 2. 13, 1 4 -A^it^h Ko- 
G-^J-PGFl/S 11. .1 5 -t'x ( t e r t -y5^;i/-:/>.5^;i/->u;i' 

' H-NMR (CDCI3 , 300MHz) «ppm; 0. 06 (s, 3H) , 0. 07 (s, 3H) , 0. 08 (s, 3H) .0.11 (s, 3H) , 0. 
74-2. 10 (m. 1 7H) , 0. 88 (s. 9H) . 0. 90 (s. 9H) .2.21-2.37 (m. IH) . 2. 33 (dt . J=2. 5, 7. OHz. 
2H) . 2. 47 (dd, J=13. 3, 1 0. 4Hz, IH) , 2. 53-2. 63 (in, IH) , 2. 69 (t , 1=7. 2Hz, 2H) , 3. 00 (dd, 
J=l 3. 3, 4. IHz. IH) . 4. 00-4. 28 (m. 2H) , 4. 08 (dd, J=6. 1 . 1 . 3Hz. IH) 

IR(neat) :3400, 3314, 2929. 2856, 2232, 1472, 1463, 1451. 1385, 1362, 1253. 1101, 106 
7. 1006, 898. 836. 777. 669, 634cr ' 

(3) (2) X-mtz 1 a-7|^t- 1 a-x;'!j;i/3!X4^->- 1 6. 17. 18 
, 19. 2 0 -A>^yjU- 1 5 -v-^^D'S+v-;!/- 1 a, la, 2, 2, 13 
, 1 4-A4^-y-xl:: Hp- 6 1 a 11, 1 5 - k*7> ( t e r t 

T, 1 a-Th^:- 1 a-5^:^;UA}^^'>- 9 -T'^t^e^- 9 /3 -:i7DO- 1 6, 1 
7, 18. 19, 2 0 -^>^y;P- 1 5 -Vi^OA^v;!/- 1 a, la, 2, 

2, 13. 1 4-'\:^^lJ-xh Ko-6 1 a 11, 15-k*;^( 

t e r t ->^^;i/>'^f^;i/>''j;i^ x-x^u) 

' H-NMR (CDCl J , 300MHz) J ppm : 0. 08 (2s, 6H) , 0. 09 (s, 3H) , 0. 1 2 (s, 3H) . 0. 8 1 -1 . 90 (in. 
1 3H) . 0. 88 (s. 9H) ,0.91 (s, 9H) , 1 . 97 (t, J=2. 6Hz, IH) , 2. 1 1-2. 44 (m, 5H) , 2. 53-2. 62 (m 
. IH) . 2. 68(t. 1=7. IHz, 2H), 2. 82 (d. J=5. 4Hz. 2H) , 4. 04-4. 32 (m, 3H) 

IR(neat) :3313, 2929, 2856, 2234. 1472. 1463, 1451, 1388, 1362, 1281, 1253. 1 100. 100 
6, 962, 927, 898, 837, 778, 668, 635cm- ' 
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(4) ±fE (3) Tl#;t^b-&#> (3 9 5mg) Wxh^kKP7-7> (3. 3m 

1) mwz, -7 8x:x'T\--f^jv^j^'yA (1. 5 9M, ^^-^ymm, 4 4 7 

;>c-h (7 5mg) ®7^h^tHP7^> (3. 3ml) mWL^mTh. MM.X 

(8. omi) mmz. m^xmmm. (o. 0 4mi) ^taba. 4nmwi^vt:. 
nm^'^m d 3 omg) ^%it, 

' H-NMR (CDC 1,, 300MHz) ippin;0. 95-1. 39 (m. 6H), 1. 46-2. 00 (m, 9H). 2. 18-2. 44 (m, 3H 
) . 2. 46-2. 56 (m. 2H) . 2. 62 (ddd. J=l 0. 1, 6. 5, 1 . 9Hz. IH) , 2. 65-2. 76 (m. 2H) , 2. 80 (dd. J 
=13.7, 5. OHz. IH) . 2. 88 (dd, J=13. 7. 5. IHz, IH) . 3. 77 (s. 3H) , 4. 06-4. 27 (m. 2H) . 4. 34- 

4.45(m, IH) 

IR(neat) :3368, 2928, 2853, 2237. 1716. 1435, 1384. 1326, 1257, 1 154, 1078. 1011. 894 
, 832, 753cr' 

1 a-3}N^-9— r:t-=^r->-9 e-i'DO- 1 6. 17, 18. 19. 20- 
JiSz-X'b-'y^U^^-yyX^-X^, l a, 2, 2, 13. l4-^=^^1t 
xt HD-6-^r-PGF 1 a ('fk-&t)2 2) 
%mm4X%1i.{'C^m (lOOmg) 07-bh> (4. 8ml) W^^. 'JA' 

— tfps (2. 3g) ©tK (16ml) (DmMWL\z%7L. 'X\^x^i ymm-W^ ( 

0. 2M. pH=7. 0. 2. 5ml) ^^XSiY- (3 2ml) =&i)P^fc!t> 3 0 
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MJ^ii ; s^®?x9^;i.) mmt^m (ssmg) ^nit. 

' H-NMR(CDC1, , 300MHz) «ppm;0. 86-1. 40 (o. 6H) , 1. 46-2. 00 (m, 7H) , 2. 10-4. 05 (m. 12 
H) . 2. 95 (dd, J=14. 1, 4. 8Hz, IH) , 4. 10-4. 55 (m. 3H) 

IR(neat) :3368. 2927,2853, 2237, 1695, 1574. 1450. 1418. 1384. 1347, 1279. 1258. 115 
7, 1082, 1008, 957, 893. 834, 756. 592cm- ' 



24 



wo 2004/007442 



PCT/JP2003/008864 



1. ^ (I) 



X 




a) 



2. ^ (I) {;;feViT, R'*tC3.,o®v'i:7D7;i/=1r;US*fcttC4.,j©->i707 
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6. ^ (I) {3*3I/^T, p = 0T-S^sf*(Dlflffl^l~5J^®l.i-rn?54C|2iK® 

7. ^5: (I) {3;f3ViT, n=l *fett2T*-2)»5lt<Z)iSgffl||l~6]S®li-rnj!i^ 



26 



HI8tU®»* PCT/J PO 3/0 8 8 6 4 



A. ?&mnm-ri>i^mn»m (m^mf^m (i pc) ) 

Int.Cl.' C07C405/00, A61K31/5575, A61P25/20 



Int. CI. ' C07C405/00. A61K3 1/5575, A61P25/20 



CAPLUS(STN), REGISTRY (STN) 















A 


EP 1211242 AKTAISHO PHARMACEUTICAL CO., LTD) 


1-8 




2001. 03. 22 & WO 01/19790 Al 




A 


JP 2002-161082 A (izlEmmW^^^t) 


1-8 




2002.06.04 (yr^ V~ti:U 





2 1. 0 8. 0 3 



09.09.03 



0*iS4*^/T (I SA/J P) 
1 0 0-8 9 1 5 



4H 



9 0 4 9 



5|c^*sw) "Tin. 

03-3581-1101 rt« 3443 



^^PCT/I SA/2 1 0 {»2^-i.') (1 9 9 8¥7^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



a FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFER£NCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




